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^f«JII(Refresh Controller) ^4|- — 'fS>«5'J ^^^J -ft ^ • ^ 

^ ' m m m ^ it ^ ^ ^ - M =m m ^ ^'i ^± tf n 

(Pre-dec6der*Row Address Counter) » ^ 

^ tf ^ m ^- ^ m m ^ H o # T ^ ' >if m ^ # ^ 

iih ' i 1^ ^ 5- ^'J -flL iih # ^ H ( P r e - d e c o d e r 

Row Address Re-driver) ift:^t#^t<; ' ^ M ^ il^t m ffj 
'A ^ "Sk m ^ n -fi: JoL it. te. -1^ It t ^ >«f'J *^ ^ " 

^ ^(-) - ^ n i\ ^ m % 5 ffii 

( ^ ) ^ 4^ # >R. ^ ffl ^ it # ^ # ^ : 
5 0 4 : m ^ ^ M ^ 5 0 8 : -5% ^it iih tf *t H 

512:fIj^>5%?'J'fiLiit#^t&^ 516:;t^'C*'^a. 520 

-5 34 : ^ m ^ n i^ ^ ^ 



A - : Method and apparatus of independent refresh memory 

capacitance) 

A method and an apparatus of independent 
refresh memory capacitance, a refresh controller 
obtain a refresh control signal at first. Next 
input the refresh control signal to a pre-decoder 
row address counter to proceed to count, and 
output the counted result, a pre-decoder row 
address. Then, input the pre-decoder row address 
to a pre-decoder row address re-driver directly to 
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^ C^^HZM- Method and apparatus of independent refresh memory 

capacitance) 

proceed re-driver. Finally, according to the 
re-driven pre-decoder row address to proceed a 
refresh operation of memory capacitance. 
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s-^^mnm (1) 

^ A ^ m ^ - n m m -i^ ^ ^ ^ :^ >^ • j. 4* 

% % m " 
^ M ^k m 

12. 'It It ' ^ ^Sl A € fl^ ^ l: tS: -ft t ^ ^ ^ 60 7t # 

4S ;& .S. a -fE ^ <*t # W # ^ ^ ffl ' i ^ ^ j-x ^ ^ 

ltte.'lt^(Read Only Memory, ROM)^l^;J^#^te.'lt^ 
(Random Access Memory, RAM)^A^ " I^4^#^te.lfe 



IS 



- m iz. ^ ^ 7t • *^#^^^fi.7tt'# ""Oj ^ ""ij it M 

^ t ^ li ^ € # J J-^^ >5L ^ ^ ^ % % A ^ ^% - ^ ^4 

# 60 M # ' it t tf J-X -fi 7t M ( B y t e ) #t ^ 7F le. 'It It 

1: SO ' — #1 ^4 7t M * ^ -ffi. 7t ^ ° -fs te. -It It 

4ir -fig ffl JX # t 60 ^ 7t M'J ^ te. 'It Ife ( M e in o r y Cell) 

le. -it Ji& ^ te. -It ^ 1^ ' ^ J-^^ 60 :^ ^ ' ^ - ^® ^ 

(Column) ^ ?'J ( R o w ) 60 ^ >f-^ ^ - -fSi # ^ 60 te. -It Ife ^4 Ah 

^ t ' |5] ^ ^ ^ is] f 'J 60 #1 te. 'It ^ 'ft ffl ffl 60 ^ 

P4 a # ^ te. 'It It ;g ^« t 60 P4 a Jl ' m ^1 60 it IIS 

•It It >c> tip * 4£ - -f® te. •!* -fi Jat ^1^ tt ^ t # : ^ # ^ J] 

^ ^ i£ te. 'It It * ^ ^ tt ^ 60 ' ^ Pit # ^ t& 'It 

t 60 w # 1^ ^ tt ^ ^ ' "^r a r4 11 ?x ^ ^ ' itb 
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(2) 

? f 4t ^ t *R ffl ^ ^ JbL( Row-Co 1 umn 
Addressing) 6^ ' )!^te.'ltlS>fa:M#^^^^P:5^ ' 

■t!z>fJt;%?'J'fi*it(Row Address)ll^^i.iiL (Column 
Address) » ^ 'ik M H ^ M ^iL i± ^ m ^ ^ ^ ' 

^ ^ ^ ^ *t m te. 'It It it JL ift ^ ^ " 

n ^ Bl m ^ ^2KB ( 2 6^; 1 2 ^ii :^ ) te. -It ^ ^ M 

ISI # ^ ± t<> -ft ffe ( 1 1 5 ) 5f1 Jit ^4 F-1 ^ ( 

n m ) ' Jltt&6x64?«J)!^'5%li(106);l^^'J'te.JaL^^il 

#^t&'lt^ ' ^ ^ m if^] ^ 7i A m ^27 f^l " m ^ ' 

^ M m m n ^ ^ 1 1 2 :> ^ n ^ m- ^ c n m- 

: ^.^ e IS ^ ^ ) ' ^ 6 X 6 4 i# ^ ( 1 0 3 ) a ^£ )lf ^iL Ah 

^ # ^ te. -It It 1^ ^ 4# ^ iit ' ^ it ^ 7b A m 

: # » ^ ^ 6^ -li iit ^ ' Bp -sr a Hi -fi ^ 2 7 X 3 5 ^it Ah 

; le. -It ( 1 0 9 ) ' ^ ^ ^ # ^'J ffl It ^ -ft ^ ^ ^ A / ^ t 

I ' ?'Jj#-5^^'f^(Row Address Strobe, RAS) ' M 

\ a^^ — ' rfQ;fT^'«i^*{r#(Column 

I Address Strobe, CAS) ' ^>J ^ ^ T ^ — 1^ -^5: 6<j -fi Ah ^ ^ 

t& -It ft # ^ -f^ ° ^ n m- ffj ^ ' X ^ ^ ^ ii^ |a ^ 

:C ^ #1 4& # ' itb S ^ ^'J ffl 5'J iit F-1 1^ ^ S. ( A d d r e s s 
Latch) ^ 'flL Ah 4S*&ll(Address Driver) ^^.^ ' f-I^^^S. 




s.-^^^m (3) 

^$^^m^^^^^^tM^^miu^ ' w ^ m ^ II: 

m X n ^tL ^ %^ ' ^^^^'^tir'ft^^^ " 

# T ^fi- ' n fl?. ^ 2 ffil m ^ f 4i #T 6t >?'J te. •It- 
It t ^ ^ S: 6^7 t 3^ >!r i4 ffl ' -it f ^« #T t ' te. -It It ^ ^ it. 

m % ^ ^ ' ^'J ^ f -J 11 ( 2 0 4 ) 1^ * - -fil ^'J ^/r ^ -ft 
Sit ' # >¥'J ^ tf H ( 2 0 2 ) ib - -/gl >^'J it !^ ^ -fi iiL 

^^ii(206) ' 4L^^#*'te:^^$«rll(206)^iH^fi:ili^t<?'ft 
^5-?'J'fe:iitfSj|i^^%^(210) ' A. n ^ i± m ^ n (.21^^ M ^ 
lb - -fa j# ?'J -fit *it 5- ^ ''i^ Alt # 4S ^ ( 2 1 4 ) ii. ^ 

\ ( 2 1 2 ) it te. 'It It ^ ^ >if'J ^ ^ -f^ » ^ ' # te. -It ft «^ m H 

; i^f^f-f^B^ • M'J;l:*'fiLiit^#ll(208)4€'(ft-^'flLiit^t^J- 

: ijt 4i ^ ( 2 0 6 ) ' # it ^'J iit ^ ^ ( 2 1 0 ) - ^ 

: -5.^ iit # 4S t<f H ( 2 1 4 ) >a 'C*- ^ S ( 2 1 2 ) ' ^ te. -I* It tt 

; % n ^ " 

\ mrXi^^^ikm^ ' it. e te. -IE ^ € ^ >*'J ^ 1^ it e 

i ^ t& 'ft 1^ ' # -j^ # M -fit it ^ t{r H ° ^ .fit ijt 4S 
I T # ;t ^ jtb >^ ^ ^ ;&o ^it 4- » 

# # »tb ' «)i ji^ ii'- # a Fa^ t t ;^ ^ - ^ ^ ^ 

^ - ^ 1$, m f^j n ' 5p -sr >^'j ^/f te. -It It ^ ^ ^ 
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(4) 

JSl ^ % " 

>fi iiL tf ^ li t » ^ ' nm^n^i^tf^n^i^^i^ m 

m ^ f •] U ^ n tf n. ' # $'J - #1 tf *t M ^ ' ii itb tt ^ 

M ^ ' ^ ib |a * 4a m ^ ^ ^ ?'J -fi *it ' 4^ ^ ' # >lf m ^ # 

^ ^ j# ^4 4it i ^1^ ^ ^ il^ >flL iit il^ ^ t<? li ^ 

^ ^ ' Jl ^ ^ 4^ ^ S ' ifc >^'J te. -I* It t ^ ^ t{f -ft ° 

S & # - -I® >¥'J ^ f 'J ^ ^ - #1 -fit iit tf *t H ^ - -f® 

^m^n^^^^^^ ^ - ^ ^ ^ ^ " 1^ ^ m m ^ %^ n 

^ ^ - -f® ^ ^ -ft ^ ' ^ ^ m ^ n ^tL iit tt *t n 

t » )^ iit tt *t ^ 6<j *^ ^ ^ '14 it ^ jtb >«5'J ^'r ^ 

f 'J H ' ^ ib ^ ^ ^ ?^ ^ ^'1 ' it ^ m ^ ^ 

iit f: it -J^ 5- ^ ^ -^.Sr Jut # IS ^ ° 4^ ^ ' itb H ^ 

iit tt ^ ^ ^ ^ ^ >?'J ^ f 'J n tf $k ' # $'J - -f® tt 

tt M ^ ' ii ^ lib tt *t ^ ' i^^-^^^uM^mm^^ 

>ffi: *iL ' A $^ ^ 5- ^ iit # ^ ^ t » ^ ^'J 

*it # ^ ^ I'J # "l^ I'J lib fa ?'J -fA it ^4 it ^ # t<f 

*it # 4g ^ ^ ^ t -14 it -J^ Bfl 6^ ^ s t ' n m m -it 

It € ^ 6^ » 

>if ;^ -fl- 8^ ^ f a #T tb IjI ^, ' -fe 4^ # t ' ^ 

f>\ -fi it tt tt n it tt ^ 4^ ' ^ # m - ^ m ^ n 
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^ ^'J H ^ # - -IS >?«J ^ ^ f 'J -ft ^ ( ^ 4 0 3 

^ it ^ ^ ^ M. ^ it m ^ ^ M n H ^ ^ m 

H t » ^ ' ?'J ^ *it tf H ^ ^ itb 

it^tttt ' ^m^tf$L.i^^ifn^lii^M^m 

-kP mS^Od ) » # T ' jib ^ 3?»J ^4 ilk 

^ -6.^ -fiL iit H- ^ t<f II t ' ifij # $«J — -fSI # ^ t<; 

Jut ( # S 4 0 9 ) ' it m m ^% ^ M: gp J5, 

t{j ^ iiL " :i: ^1. # ^ ^ jtb ^ ^ ?'J ^4 *>t ^ 

^ >?'J ( :{to ^ S 4 i 2 ) » 

89, ^ 5 ^ , ^ ^ 7F 'ffl ;^ ^ - ^ 

(504) - — mmm^f'iiiL^tff^mcbos^ - - 

■'Mj -fiL *jt tt *t n ( 5 0 8 ) m i^-^ ^ m ^ f] iit 
^% i± n- m $ti ni5i2') • ^ ^ -fi iit # 
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i'#8^tjta« (7) 

^ ^4 iih tt H ( 5 0 8 ) » >j5t # — ^ ^ :5fe '^J t ♦ m 

m ^ "it ^ ^ A ^ ^ ^SL 7t ' *»(A0 - Al 'A2)^^7F 

^ iah ' il J-:^ # ^ te. -I* It t ^ >*'J ^/f # 6^ - #i # 

^ ^ ° # ^ ' m m f>i ^ tf ^ n ^ m ^ ^ <\t 

jtb >?-J *^ ^ f -J it ^ 'A ' '^l >tb ^'J ^ f it e tf *t • # $'J 

- tf ^ • ii ^ ^ itb tf M ^ til ^ m 4:- ^ 

>fe:iiL - m m ^ n ^ t\ ^ ib^^z^ ^ m A. ^ ^ 7t Ik m ^ n 

^ M ^ j# ?'J At # ^ ^ H ( 5 1 2 ) t » >i 

% ^ A. ' -jt ^fe 'f?'] t £^ ^ ^ it 6*1 ^ f 'J ^ St A -1^] ' -fa *^ 

T ^ ' il^ 'Ji^ ^'J ^i. iit # t!^ H ( 5 1 2 ) -t- >lf ^ 

-fi ill it. e # ^ ' ii ^ # ^ 4^ ^ il^ ?'J -(A iit J: ^ ^ 

5- 'v:-^ ^ a ( 5 1 6 ) t it ^ >{ii'j ^ -ft ' 'W. 1^ % m m ^ n 

-ft ^ ^ ^ - 

>j5L 4^ # ^ - -f® ^ #: ^ ^fe ^^J t ' >?'J ^ f 'J II ( 5 0 4 ) 

#1 ^A. -ft ' ^ffj i# '^^^ f 'J -ffie. iit tt *c ^ ( 5 0 8 ) I'J J':^ tt 1^ 

# «lt i'J ^ f 'J ^ ^ *t ^ dJ ^ ^ i# -fi At # ^ ^ 

H ( 5 1 2 ) 6^ -flL At ' >j5E. jtb ' ^JJ ^ ^ m ^ H 

iSL iiL ^ u ^ - ^ P i^L 7t " ^ m ^ ' -t ^ -is f-J H 

( 5 0 4 ) ^ - # iU ^'J ^ f -J -ft 1^. ' n m f'] -fit At tf 4t ^ 

( 5 0 8 ) 5p ?I i# >fS: At ^ ( 5 2 0 ) SiL ' ifh m- ^ m m- m f'] 
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i"9-8^tJLB^ (8) 

^ m ' iiij^*#?§i^^?'J'fit*J:^(520, 524-536)1^ ^fe » 

jtb - ' ^ ^ ^ 1^ ^ ?'J ^4 it tt *t H ( 5 0 8 ) t ^ 

4 ilf ^ ' h. - ip ^ m m m ^ m y'M 4€ ^ ti " 

T • It ^ a?> ^ 6 ffl ' ^ 7F -Kc as ^ ^ m - 

;5fe -l^J 6(J ^ ^.^ -fi iit # 4S H ^ # -fit At ^ 5^ i4 ^ 
g| ' itbl:2^^S;l:>^Tit#'fi:*it^tSt(621)^'lSLiittt*tt 

i^i^i^^ ^ ^ ^ ^ a ^ m ^ n ^ ^ m ^ t\ <- itb^iim 

t#(615)^^^'f4*iI:>ftSfe(621)* t^-.^/l^>«l^^ib -^f^ 
?<J ^ ilk » >jt 6*j — ^ ^ ^fe 'f?'] t ' itb ^ £ J. 

^ ^ ^ -ft ^ il A - -fit ilk >ft ^ ( 6 2 1 ) ' a ^ |a iS # it # 
(603)i|:-J^^^J^it#(609) o iib^Ji7t#(609) ^ f-^^^lic 
* it # 7t # ( 6 0 3 ) //f It iB ^ Alt !^ ( 6 2 1 ) - a A * ?I ^ ^.^ 
^•J -fi: iit tf *t ^ m It ib ^ it tt *t t ( 6 1 5 ) ° »lb ^ j:- it # 
(609) #m#:-^^f'J^ §t(618) ^iS##^'f4J3t'ft St 

(62i)^:i^^>fiL*a:tt*t*#(6i5)^ t^-^dj M m m- ^ ^'l 

(603)^^Ji7t#(609)^FB^ ' a>5L^Ji7t#(609)^;fe'C*^ 
^4^Fb1;(>o-L^-:^^ — .^^^it#(606,612) - ffl^^^ 
iS#7t#(603)^^Ji7t#(609)^ib-:^'ft1fe ' i^x^t^^ jtb 




i '^^tJiW (9) 

^ , ^ - ^ -r- ^li it # ( 6 0 6 , 6 1 2 ) ^'J ^ ^ ^'J ^ -fa A 

^ # PpU 7 0 9 , 7 1 2 ) ^ * % o T ^ )lf #^ ,tb it ^ ^ 4 ;&o 
n m ° ^ ^ PpK 7 0 3 ) t # >lf -flL ;^ ^ ^ ^ 1^ #1 -fit iiL -ft 

M;(721,724).^^>S.>JLit*^^ ' |^aj-^'fi.ijt'ft^(621) » 

t ^ ^ ^ " ^ ^ ' )l^itb'fltJtit'ft^(621)#^J.>S.ftg(706) 
«t^^)lb'fe.Jtjt^St(621)4L#^ia>^ ♦ itTit^ojlb-ffcAt-ft 
^(621)4L#^;t. - ■J^^^>S.rTU706))l^^iL'ff^(621)# 
itJ-^-#l^f'pK709):^$#^i^ » 

^ )tb *f it ^ -fin # ^ FtU 7 0 9 , 7 1 2 ) 6^ Ip ;!ro a 1^ • 1^ 
^l^^^#^r^1(709,712)-g"^'J*;tE9^^^J«^ ' ^ 
> ^-^^i^(740,744)^^^^^i^(742,746) ' ^ 
t ' ^-#^fTn709)^^-^#^Fi'1(712)6ij^aj*fel:'|-±it 
^ ' '^m^^^^Aii^m.m^^ - ° ^-#^Fi'U709)6fi 
|^^j«^|a^--^r^U706)ii:^^a^«|ic>fi:JtJ:'ftM;(621)^^ ' 
1^ - iJfe( 740 ) m "l^ ^ — ^ -ft lfe( 733 ) ^ ^ • 

j^(742) 1^ ^ rTl(712) ^ ^ -#*^(744)iA^lb-B-^^45c 

^-^fMt^(727)|^^ " ^^#^Ffn712)60^^i^^^'J^ 
>f4 M t # 5!^ ( 7 3 0 ) ^ ^ ' ^ - ( 7 4 4 ) # ^ - ^ f -J 

5!fe(727)^^ ' ^ — ^^i^(746)^^>lic^-::.^fMt^(733)*^ 




11077twf.ptd 1^ 14 S 



s.-^mw.'^H (10) 

^ ^ ^'J ^ At( 73 6 ) ' II ^ # 1^ fig(712) ^ it • mA 

>te:Jtitttttt*f(730)4|-J-X|&aj^^j^^?'J>&4it(736) » 

(709,712) ^ M m ^ ^ ^ - |a ^ j^^^ir^(740,742;744,746) 

jtb 4; ° ^ a ffl t ^S. 6^ ^ - ^ f 'J ffe ( 7 2 7 ) >S. ^S. t -fi 6^ 
^ -r:- 4^ ^'J ^ ( 7 3 3 ) ii ^ - # ^ F^K 7 0 9 ) ' a ^g. € -fi: 

% - ^f'J'ft^(727)>S. 1:^6*; ^ J^^*'J<t^(733) ^ ^^ 
^^#^FtU712) ' 'fa^^l^>!iffl^4fL#^J'Xilb>^Fg. » 
^ilblr^fe^^J t5^.^;l:a i^>(a#^fTl(709,712) ^ 
7t'f*l-(609)4:,^ll^^ ' <a;^t'l^>mffi-t-*b^Saitb^ 
PP<. o ^ . ^ ffl ^ 6<j P^l ^ 1. ^ -fit iit ^ ^ ^ ^ ^ 

-fi tf *t t # ( 7 3 0 ) ^ ^ 4^ - # J-X 1^ ih » 

1^ -n- >^ PpU 7 1 5 ) |# ^ it J- ^ - # *t frU 7 0 9 ) A ^ 
-^#^F<?1(712)ffi^J$,-^$^*i^ ' ^*^ib^lLiit^tM:(621) 
^ ^fi. iit tf t # ( 7 3 0 ) ^ ^ - ^ ^ iit ( 7 3 6 ) ° itb 

^-^>S.Ra(715);&o_L^^i4-^4^^^>S.ft'U718) ' it ^ M 
F^(715,718)4:.>^^ ' ^^^^%^m^^%^^myt¥f- 
(612) o #^fi^m#^^'ftS^;&oJ'^# 

iiL#^t<fE(512)^*^iiji«{fe » 

^ ' ^ _L i& «fe ^?'J t m 4^ $'J ^ ^ iSL iit tt ^ H 

( 5 0 8 ) ^ ^£ ^ # ^ # ^ ^ - ' it $'J ;{r^ ^ 
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i'^8^ta.B^ (11) 

^^f-^^^M.^^i±mf^m • it m m. n kL tf n 

^ . >!i^ ?.J >flL At # 4iS ^ ( 5 1 2 ) 6<j ^ *^ S'J ^ N # i4 ^ ^ 
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